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Abstract

Mesenchymal stem cells (MSCs) has been accepted as a promising tool for therapeutic
purpose. However, insufficient quantity of the cells and changing in stem cell characteristics of the
stem cells according to the long term cell culture in vitro (more than 30 days) are major obstacles
for therapeutic applications of this cell type. These problems lead to ineffective therapeutic
outcomes. Therefore, this work focus on development a new effective method for Wharton’s jelly
mesenchymal stem cells (WJ-MSCs) expansion iz vitro in a short period of time which is also able
to maintain its stem cell characteristics. To this end, we developed a new culture medium
composes of embryonic stem cell condition media containing epidermal growth factor as another
major component of the media. We used this medium to culture WJ-MSCs under hypoxic
condition ( 5% O,). The results demonstrated that this new medium could accelerate WJ-MSCs
expansion by 424.88 T 14.62 folds increase in day 12 compared to day 0 of the in vitro cultures.
The expanded cells also could preserve common characteristics of MSCs including cells
morphology, cell surface marker expressions (CD,,, CD,,’, CD,,’, CD,,, CD,;), differentiation
potential (osteoblasts, chondroblasts, adipocytes), and stemness marker expressions. Altogether,
this new method can serve as a new high effective method for WJ-MSCs expansion in vitro in a
short period of time which suitable for clinical applications and stem cell bank for long term use of

the cells.
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Mesinadanyal
AFP = alpha-fetoprotein
ALB = albumin
bFGF = basic fibroblast growth factor
BM = bone marrow
BSA = bovine serum albumin
°C = degree Celsius
cDNA = complementary DNA
CK-18 = cytokeratin 18
Cco, = carbon dioxide
D = day
DAPI = 4,6-diamidino-2-phenylindole
DMEM = Dulbecco’s modified Eagle’s medium
EDTA = ethylenediaminetetraacetic acid
EGF = epidermal growth factor
ES = embryonic stem cells
ESCM = embryonic stem cells conditioned medium

FBS = fetal bovine serum



o a v v d v
Al UIgaYanY (n9)

g = gram

h = hour

HDGF = hepatoma-derived growth factor
HepG2 = hepatocellular carcinoma cell line
HGF = hepatocyte growth factor

ITS = insulin, transferrin and selenium
LDL = low-density lipoprotein

mRNA = messenger RNA

MSCs = mesenchymal stem cells

NH,CI = ammonium chloride

(01 = oxygen

OSM = oncostatin M

PBS = phosphate buffer saline

PDT = population doubling time

RNA = ribonucleic acid

RT-PCR = reverse transcription polymerase chain reaction

WI-MSCs = Wharton’s jelly-derived mesenchymal stem cells



